The aim of this study was to find out the competing endogenous RNA (ceRNA) of lncRNA-mRNA-miRNA regulatory network and analyze the target mRNA of low grade glioma (LGG) between different genders. The differentially expressed mRNA, lncRNA and miRNA were screened out from the downloaded TCGA LGG data by the comparison of different genders using R package. The online tools, mircode, miRDB, miRTarBase and TargetScan, were used to analyze regulatory of lncRNA-mRNA-miRNA. The 8 DElncRNAs (IGF2-AS, TTTY14, LINC00305, XIST, LINC00276, ZFY-AS1, TTTY15 and C8orf49) and 4 DEmiRNAs (hsa-mir-122, hsa-mir-372, hsa-mir-204 and hsa-mir-206) has interacted in 18 regulation pairs. PRLR was found out as a target mRNA from 201 target mRNA of the 4 DEmiRNAs. A ceRNA network was drawn according to regulatory of 8 DElncRNAs, 4 DEmiRNAs and 1 target mRNA. Then, the target mRNA, PRLR, and its related clinical survival data were analyzed by Cancer Cell Line Encyclopedia (CCLE) and kmplot. In conclusion, we can found out the differentially expressed mRNA, lncRNA and miRNA between male patients and female patients. Among then, 8 DElncRNAs, 4 miRNAs and 1 mRNA construct a ceRNA regulatory network.
Introduction
Low grade glioma is a high aggressive tumor that both occurs in male and female. Recent findings have already shown that male has a high LGG incidence [1] [2] [3] . Competing endogenous RNA (ceRNA) regulatory network reveals the modulation of both lncRNA and mRNA on the same miRNA [4] [5] [6] .
In this study, we aim to find out the differentially expressed genes and construct a ceRNA network in LGG between male and female. At first, the RNA-seq, miRNA-seq and clinical survival data of LGG patients were downloaded from TCGA database [7, 8] . Secondly, the differentially expressed lncRNA (DElncRNA), differentially expressed mRNA (DEmRNA) and differentially expressed miRNA (DEmiRNA) between the different gender patients' data were screened by edgeR package [9, 10] . Based on the DElncRNA and DEmiRNA, the regulatory of lncRNA-miRNA was searched by mircode database [11] . The simultaneous target mRNA of the DEmiRNA were screened from miRDB, miRTarBase and TargetScan [12, 13] .
Then, the target DEmRNA were selected from the target mRNA screened above. And the competing endogenous RNA regulatory network was constructed according to regulatory of DElncRNA-DEmRNA, DEmiRNA and its target DEmRNA by cytoscape software [5] . At last, the target DEmRNA was analyzed by CCLE [14] . And its related KM survival curve was drawn by kaplan-meier method.
Materials and Methods

Data Download and Matrix Merging
The LGG data were downloaded from TCGA (portal.gdc.cancer.gov) including RNA-seq, miRNA-seq and clinical survival data. The RNA-and miRNA-seq of each LGG patient in TCGA were downloaded as txt files [8] . Every txt file was contained the ensemble ID and its expression of a gene by single patient. And the RNA-and miRNA-seq was both separated into 2 sub-groups according to the gender. The information of transcriptome profiling is listed in Table 1 .
The txt files of each sub-group were merged into one data matrix firstly. And then, the lncRNA data matrix and mRNA data matrix was extracted from the RNA-seq data matrix separately. 
DEGs Screening
After the lncRNA data matrix and mRNA data matrix was extracted, DEGs of the lncRNA data matrix, mRNA data matrix and miRNA data matrix were screening by edgeR package. The criteria of screening is adjusted P-value < 0.05 and |LogFoldChange| > 2. The up-regulated or down-regulated lncRNAs, mRNAs and miRNAs found between male and female by the screening would be the basic data for the later analysis of competing endogenous RNA (ceRNA) and construction of lncRNA-mRNA-miRNA regulatory network.
Target mRNA Screening and ceRNA Network Analysis
The regulatory of lncRNA-miRNA was searched by mircode database (www.mircode.org). And 3'-UTR and 5'-UTR of the analysed miRNAs were found by starBase database (starbase.sysu.edu.cn). And common target mRNAs of the miRNAs were selected by venn method which were found in all the 3 online databases, miRDB (www.mirdb.org), miRTarBase (mirtarbase.mbc.nctu.edu.tw) and TargetScan (www.targetscan.org) [13] . The target DEmRNA was screened from the expression of the DEmRNA in different cancers was analyzed by CCLE (portals.broadinstitute.org) [14] .
The ceRNA network was built by cytoscape3.6 software according to the lncRNA-mRNA-miRNA regulatory. The clinical survival data of the target gene was analyzed by survival R package and drawn KM survival curve by kaplan-meier method [12] .
Results
By screening the downloaded RNA-seq and miRNA-seq between male and female patients, 41 DElncRNAs, 89 DEmRNA and 16 DEmiRNAs were found and shown in Table 2 . Compared to the female patients, 26 DElncRNAs, 49 DEmRNAs and 11 DEmiRNAs were up-regulated, and the left ones were down-regulated. KDM5D, USP9Y, UTY, DDX3Y, ZFY, RPS4Y1, EIF1AY, NLGN4Y, TMSB4Y, TBL1Y,  PCDH11Y, TSPY2, TTR, SRY, ABCA4, CLDN19, TMEM72, GRP, SLC13A4, PRLR Compare with many other tumors, the expression of PRLR is in a high level in LGG that analyzed by CCLE ( Figure 2 ). By analyzing the clinical survival data of PRLR in kaplan-meier method, it can be known from the KM survival curve that the survival rate is lower in male ( Figure 3 ). 
Discussion
Glioma is a typical rarely curable tumor of brain and spine glial cells. According to the grade, gliomas are further categorized as low-grade gliomas and high-grade gliomas. And in recent study, LGG incidence is different in male and female [2, 3] . In order to find out the difference and the regulatory of lncRNA, miRNA and mRNA, we did a research of competing endogenous RNA regulatory network. In this study, we found out 41 DElncRNAs, 89 DEmRNAs and 16 DEmiRNAs between male and female patients by the screening over 1000 TCGA LGG files with the criterias of adjusted P-value < 0.05 and |LogFoldChange|> 2. In the screened DEGs, 26 DElncRNAs, 49 DEmRNAs and 11 DEmiRNAs were up-regulated and the other 15 DElncRNAs, 40 DEmRNAs and 5 DEmiRNAs were download-regulated.
Among then, 8 DElncRNAs (IGF2-AS, TTTY14, LINC00305, XIST, LINC00276, ZFY-AS1, TTTY15 and C8orf49) has interacted with 4 DEmiRNAs (hsa-mir-122, hsa-mir-372, hsa-mir-204 and hsa-mir-206) in 18 regulation pairs by searching the mrcode database. PRLR was predicted as a target mRNA of the DEmiRNA by searching online predicted tools, miRDB, miRTarBase and TargetScan and was selected by venn method.
PRLR is protein coding RNA that can modulate the endorcrine and autocrine function of prolactin both in normal tissue and tumor tissue [15] . It was effect in 5 signaling pathways, including Prolactin signaling pathway, JAK-STAT signaling pathway, PI3K-Akt signaling pathway, Cytokine-cytokine receptor interaction and Neuroactive ligand-receptor interaction [16] .
In this LGG ceRNA network analysis between the different gender, 6 lncRNAs (LINC00276, TTTY14, TTTY15, LINC00305, XIST and ZFY-AS1) and 1 mRNA (PRLR) were closely related with has-mir-204 which would be further research for the accurate diagnosis and therapy of LGG.
